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(54) [Title of Invention] 
FLUORESCENCE OBSERVATION APPARATUS 

(57) [Abstract] 
purpose] 

To provide a small fluorescence observation 
apparatus at low cost. 

[Constitution] 

The wavelength of a laser beam emitted from a laser 
diode 21 can be set variably by temperature control 
via electronic cooling and heating means and 
fluorescence light having different wavelength can be 
excited as well as the fluorescence emitted from the 
tissue to be observed is introduced to a fluorescence 
imaging system in a TV (video) camera 3 via an 
image guide 32 of an endoscope 2, and a filter to be 
arranged on an optical path is selected by a filter 
switching means 9. Therefore, the fluorescence 
image with a different wavelength can be observed. 



[Claims] 
[Claim 1] 

A fluorescence observation apparatus, which uses a 
semiconductor laser for a light source for excitation 
for fluorescence observation, which is characterized 
by: 

a wavelength control means which changes the 
wavelength of a laser light emitted from said 
semiconductor laser by controlling the temperature of 
the semiconductor laser; 
a filter means which selectively changes the 
wavelength band entered to a fluorescence detecting 
apparatus for detecting fluorescence in accordance 
with the change of wavelength by the aforesaid 
wavelength control means. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 
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This invention relates to a fluorescence observation 
apparatus which capable of changing the wavelength 
of a light for excitation by controlling the 
temperature of a laser diode. 

[0002] 
[Prior Art] 

In recent years, there are techniques such as auto- 
fluorescence generated from living tissue and drug- 
induced fluorescence generated by injecting a 
fluorescent drug into the organism beforehand and 
produce two-dimensional images which are used to 
diagnose the degeneration of tissues of the organism 
or a state of the disease (for example, the type of the 
disease or the extent of infiltration), such as cancer. 

[0003] 

If light is irradiated to living tissue, the fluorescence 
of a wavelength longer than that of the excitation 
light will be emitted. 

Fluorescence substances in the organism are, for 
example, collagen, NADH (nicotinamide adenine 
dinucleotide), FMN (flavin mononucleotide), 
pyridine nucleotide, etc. Recently, the interrelation 
between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, 
and the diagnosis of cancer, etc. is possible from this 
fluorescence. 

Alternatively, a fluorescence substance such as HpD 
(hematoporphyrin), Photofrin, ALA(5-amino 
levulinic acid), etc., may be injected into an 
organism. These substances have a tendency to 
accumulate in cancerous tissue, and a diseased area 
can be diagnosed by observing the fluorescence after 
injecting any of these substances into an organism. 

[0004] 

By the way, when the above-mentioned fluorescence 
observation is performed, generally a laser light for 
excitation is irradiated to an area to be diagnosed. In 
this case, the laser light requires to have a suitable 
wavelength for excitation depending on the area to be 
diagnosed. 

[0005] 

[Problem to be Solved by this Invention] 
As the result, several lasers, a dye laser which can 
generate several wavelengths or an alexandrite laser, 
etc. are required for a laser apparatus for excitation. 
Therefore, there are problems with the apparatus 
being large size or expensive. 

[0006] 

This invention is formed in consideration of the 
above-mentioned matters and aimed to provide a 



fluorescence observation apparatus which can be 
* miniaturized and inexpensive. 

[0007] 

[Means to Solve Problems and Effect] 
The fluorescence observation apparatus of this 
invention, which uses a semiconductor laser as an 
excitation light source, controls the temperature of 
the semiconductor laser and provided with: a 
wavelength control means which changes the 
wavelength of a laser light emitted from the 
semiconductor laser, and a filter means which 
selectively changes the wavelength range which 
entered to a fluorescence light detecting apparatus 
depending on the change of the wavelength made by 
the aforesaid wavelength control means. Thus, by 
this invention, a wavelength region used by one 
semiconductor laser can be broaden and the apparatus 
can be miniaturized more than the one with other 
laser generator and it is possible to implement the 
apparatus at low price. 

[0008] 

[Embodiment] 

Hereafter, embodiments of this invention will be 
explained referring to the drawings. Fig. 1 is a 
fluorescence observation apparatus of a first 
embodiment of this invention. Fig 1 is a diagram 
showing the structure of the fluorescence observation 
endoscope of a first embodiment of this invention. 
The fluorescence observation endoscope 1 of the first 
embodiment shown in Fig. 1 comprises: 
an endoscope 2; 

a TV (video) camera 3 which is detachably mounted 
to the endoscope 2 and equipped with an imaging 
means for normal observation and fluorescence 
observation; 

a light source device 4 for the endoscope which 
supplies illumination light to the endoscope 2 for 
normal observation; 

a light source device 5 for excitation light which 
generates excitation light for fluorescence 
observation; 

a CCU 6 which is connected to the TV (video) 

camera 3 and process a normal video image; 

an endoscope monitor 7 which displays an endoscope 

image by a output signal of this CCU 6; 

a fluorescence diagnosing apparatus 8 which is 

connected to the TV (video) camera 3 and processes 

the signal for generating a fluorescence image and 

displays the fluorescence image; 

a filter switching control means 9 which is connected 

to the light source 5 for excitation light and switches 

a filter used in a fluorescence imaging system inside 

the TV (video) camera 3 depending on the excitation 

light; and 



2 



DRAFT COPY 



an observation switching means 10 which indicates 
switching between a normal observation and a 
fluorescence observation. 

[0009] 

The aforesaid endoscope 2 consists of an elongated 
insertion part 1 1, an operating part 12 provided at the 
rear end of the insertion part 1 1, an eyepiece 13 
provided at the rear end of the operating part 12 and a 
light guide cable 14 extended from the operation part 
12, and a light guide 15 for transmitting the 
illumination light and the excitation light is inserted 
through the insertion part 1 1 and the light guide cable 
14. 

[0010] 

This light guide 15 branches into two parts in the 
light guide cable 14 and one terminal of the light 
guide cable 14a is connected to the light source 
device 4. The white light of the lamp 17 which is 
emitted by the power from the power supply circuit 
16 within the light source device 4 is supplied to the 
end face of the light guide 15 via a condenser lens 18. 
In addition, for a normal observation, a light- 
shielding plate 19 is kept at the condition of being 
retracted (from the optical path) as shown in Fig. 1. 

[0011] 

The other part of the light guide cable 15 is turned 
into a laser guide cable 14b and that terminal is 
connected to the excitation light source device 5. 
Then, the laser light from the laser diode 21 within 
the excitation light source device 5 is irradiated after 
gathered by a condenser lens 22. This laser diode 21 
is activated by the power supply from a laser diode 
power supply circuit 23. 

[0012] 

Moreover, this laser diode 21 is attached to an 
electronic cooling and heating means 24 which is 
operated by the power supply from the power supply 
circuit for the electronic cooling and heating means 
25. The laser diode power supply circuit 23 and the 
power supply circuit for the electronic cooling and 
heating means 25 are connected to a control means 
26 so as to be controlled. 

[0013] 

This control means 26 is connected to a wavelength 
selection indicating means which is not illustrated. 
. When the selection of the excitation wavelength is 
indicated by operating this wavelength selection 
indicating means, the control means 26 controls the 
temperature of the laser diode 21 via the electronic 
cooling and heating means 24 so as to emit light at 
the selected wavelength. 



. [0014] 

The control means 26 reads a target temperature 
corresponding to the wavelength information based 
on the information of relationship between the light- 
emission wavelength and the temperature of the laser 
diode 21 recorded by ROM, etc. (not illustrated), as 
an address signal. 

On the other hand, when a target temperature is set 
based on the output from a temperature sensor (not 
illustrated) which detects the actual temperature of 
the laser diode 21, the control means 26 first decides 
whether the laser diode should be heated or cooled in 
order to set to the target temperature. Then, it 
controls the electronic cooling and heating means 24 
to perform cooling or heating operation based on the 
judgement and controls the laser diode 21 to be set 
and maintained at the target temperature by a feed 
back control loop. 

[0015] 

The control means 26 is also connected to a filter 
switching control means 9. 
According to the selection of the wavelength of the 
excitation light by the wavelength selection 
indicating means, as well as the selection of the 
wavelength of the fluorescence light in case where 
the wavelength of the fluorescence light emitted by 
the excitation light having this wavelength changes, a 
filter that selectively transmits said fluorescence 
wavelength is set on the optical path of the 
fluorescence imaging system via the filter switching 
control means 9. (By rotating a filter turret 38 by a 
motor 42 which will be described later, the filter that 
selectively transmits the above fluorescence 
wavelength is set on the optical path.) 



In addition, a means to select or indicate the type of a 
fluorescence observation can be employed instead of 
the wavelength selection indicating means. By 
selecting a fluorescer with this means, the control 
means 26 reads out the wavelength of the laser light 
from ROM, etc. based on the wavelength of the 
excitation light which effectively excites this 
fluorescer and which is commonly used this type of a 
fluorescence observation, and it also calculates the 
target temperature corresponding to the wavelength 
(from ROM, etc.) and controls the temperature of the 
laser diode 21 to be set to that temperature. It may 
also be structured that the control means 26 controls 
the filter switching means 9 to arrange a filter which 
selectively transmits the wavelength of fluorescence 
observation on the optical path of the fluorescence 
imaging system. 
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[0017] 

Thus, the apparatus according to the first 
embodiment is characterized by the fact that the 
wavelength of laser light, serving as excitation light, 
emitted from the laser diode can be changed by 
providing a wavelength control mechanism that 
controls the temperature of the laser diode and a filter 
means for observing fluorescence in the imaging 
means can be selectively set depending on the 
selected wavelength of the excitation light. 

[0018] 

The illumination light or the excitation light 
transmitted by the light guide 15 in the light guide 
cable 14 and the insertion part 1 1 is emitted from the 
end surface of the distal part of the insertion part 1 1 
so as to irradiate an area to be diagnosed. The 
reflected light or the excitation light from the area is 
formed into an image on the distal surface of an 
image guide 32, arranged on the focus surface of an 
objective lens 3 1, by the objective lens 3 1 attached to 
the observation window of the distal part of the 
insertion part. 

[0019] 

Then, the image is transmitted to the end surface of 
the eyepiece 13 by the image guide. 32. In the case 
of white illumination light, it can be viewed with 
naked eyes via the ocular lens 33. When the TV 
(video) camera 13 is mounted on this eyepiece 13, 
the image transmitted by the image guide 32 is 
projected on an imaging element such as a CCD 36 
via an image forming lens 34 and a mirror 35 on the 
optical path. 

[0020] 

In addition, the imaging element is not limited to a 
CCD and a SIT (static induction transistor), a CMD 
(Charge Modulation Device), and a MOS type 
imaging element may be used. 

[0021] 

When the above-mentioned mirror 35 is retracted 
from the optical path, shown as the dotted line, by a 
device like a plunger 37, an image is formed on a 
CCD 41 via the image forming lens 34, a filter of the 
filter turret 38 arranged on the optical path of the 
image forming lens 34, and an image intensifier 39 
for amplifying weak light. The optical path shown . 
by the dotted line in Fig. 1 is the optical path for the 
fluorescence imaging system. Meanwhile, the optical 
path shown by the solid line is the path for the normal 
imaging system which consists of the image 
formation lens 34, the mirror 35 and the CCD 36 
arranged on the optical path. 



[0022] 

. Several filters whose transmission range respectively 
differs are attached in the direction of a disc 
circumference of the filter turret 38 so that the filter 
to be arranged on the optical path can be selectively 
set by a motor 42 that is a means to drive the filter 
turret 

[0023] 

The mirror 35 in the TV camera 3 and the light- 
shielding plate 19 in the light source apparatus for 
endoscope 4 are driven in association with the 
operation of the observation switching means 10. In 
other words, when a normal observation switch in the 
observation switching means 10 is operated, the 
mirror 35 and the light-shielding plate 19 are set to 
the condition designated by the solid line in Fig. 1. 
The image of the area being illuminated with the 
white illumination light is formed on the CCD 36 by 
which it is photoelectrically converted to a normal 
endoscope image. Then the image is processed by 
the CCU 6 so that it is converted into a video signal 
by which a monitor can display the image, thus, the 
image is displayed on an endoscope image monitor 7. 
That is, a normal endoscope image can be observed 
by the endoscope image monitor 7. 

[0024] 

On the other hand, when a fluorescence observation 
switch in the observation switching means 10 is 
operated, the mirror 35 and the light shielding plate 
19 are set in the condition shown as a dotted line in 
Fig. 1. The fluorescence image irradiated by the 
excitation light is formed on the CCD 41 via the filter 
of the filter turret 38 and the image intensifier 39. 
Then the fluorescence image which is 
photoelectrically converted by this CCD 41 is signal- 
processed by the signal processing circuit in the 
fluorescence diagnosing apparatus 8 so as to be 
displayed on the monitor in the fluorescence 
diagnosing apparatus 8. 

[0025] 

According to this first embodiment, the wavelength 
of laser light emitted from the laser diode 2 1 is 
variably set by controlling the temperature of the 
laser diode 21. Thus, a wide wavelength range can 
be covered by one laser diode 21 . 

[0026] 

In this case, the laser diode 2 1 can be build very 
small and the electronic cooling and heating means 
24 can also be build small. In addition, since the heat 
capacity of the laser diode 21 can be made small, an 
arbitrary temperature can be set in a very broad range 
by the small electronic cooling and heating means 24. 
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This means that the emitted wavelengths can also be 
varied in a broad range. Therefore, a large side laser 
apparatus such as a dye laser is not needed and a 
small laser apparatus for generating excitation light 
which can be applied widely can be realized. 

[0027] 

Furthermore, the filter turret 38 which plural filters 
are attached is provided in the TV (video) camera 3 
with a function of fluorescence imaging system so 
that a filter to be arranged in an optical path can be 
selectively set via a filter switching indication means 
9. Thus, a fluorescence observation can be 
performed by setting the filter which selectively 
transmits the wavelength of fluorescence being 
emitted. Also by this embodiment, a normal and a 
fluorescence observation can be performed by a 
simple switching operation. 

[0028] 

In Fig. 1, the laser guide cable 14b which transmits 
laser light is merged with the light guide cable 14a on 
the way. However, the guide cable which transmits 
laser light may be set apart from the light guide 15 
which transmits illumination light. It may be 
structured to insert the laser guide in the channel of 
the endoscope. 

[0029] 

Fig. 2 illustrates a fluorescence observation apparatus 
51 of a second embodiment of this invention. In the 
second embodiment, a second harmonic generator 
device (abbreviated to a SHG hereon) 52 is arranged 
in front of a laser diode 2 V in an excitation light 
source 5' so that the laser light of the laser diode 2V 
outputs a second harmonic wave which is a half 
wavelength of the laser light. This laser diode 21' is 
to emit a laser light in long wavelengths such as 
infrared-ray region and the half wavelength of the 
laser light becomes the wavelength for excitation 
light. 

[0030] 

The aforesaid laser diode 2V emits flickering light by 
pulse (a pulse cycle P is 1 /several 100 seconds for 
example) from a laser diode drive circuit 54 which 
outputs a pulse driving current based on the control 
pulse by a timing controller 53. 

[0031] 

Moreover, a fluorescence image is formed on a CCD 
41 without passing through the image intensifier 39 
in the TV (video) camera 3 of the first embodiment. 
The CCDs 36 and 41 in the TV (video) camera 3 are 
operated by drivers 55 and 56 respectively. In this 
case, the readout cycle of one frame of the CCD 36 is 
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operated by 1/30 second. On the other hand, the 
. readout cycle of the CCD 4 1 is operated by the 

double (speed) of pulse cycle P so that imaging signal 
of the CCD 41 is output when the excitation-light 
pulse is output and when it is not output. 
Furthermore, the fluorescence diagnosing apparatus 
57 in this embodiment consists of 
a two-dimensional lock-in amplifier 58 and a CCU 
59 and a monitor 60. 

[0032] 

The two-dimensional lock-in amplifier 57 comprises: 
an A/D converter 61 for converting the image signal 
into digital data; 

a multiplexor 63 for distributing image data to a first 
frame memory 62a and a second frame memory 62b 
for each frame to correspond to turning on and off of 
excitation light that passes through the laser, diode 52 
in synchronization with the timing controller 53; 
a differential circuit 64 for difference-calculating the 
first frame memory 62a and the second frame 
memory 62b so as to cancel noise components; and 
an integration circuit 65 that integrates (in such a 
manner that the same image portions are respectively 
accumulated) images from which noise components 
have been cancelled so as to improve the S/N ratio 
and amplify the image. 

[0033] 

In this two-dimensional lock-in amplifier 57, the 
image data respectively detected by the blinking 
(turning on and off) of light of the laser diode 52 is 
processed by the differential circuit 64. Thus, the 
influence of noise that is not related to turning on and 
off and that of 1/f noise which becomes critical by 
low frequency waves can significantly be eliminated. 
Therefore, weak image signals of a fluorescence 
image can be formed into fluorescence image signals 
exhibiting excellent S/N ratio. 

[0034] 

Moreover, after the image data is converted to the 
image data of 1/30 seconds by the integration process 
by this integration circuit 6 and converted into an 
analog image signal by D/A converter not illustrated, 
it is entered to a CCU 59 so as to be converted into a 
standard video signal and than a fluorescence image 
is displayed on a monitor 60. 

[0035] 

The other components, such as a component for 
controlling the temperature of the laser diode 21' to 
produce a double wavelength of the wavelength 
actually required for the excitation light and a 
component for setting a filter of the imaging system 
selectively depending on the wavelength of the 
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fluorescence to be observed, are the same as that of 
the first embodiment 

[0036] 

According to the second embodiment, since an 
inexpensive laser diode 2V which produces laser 
light in a long wavelength which is a double 
wavelength of the excitation light can be used instead 
of the laser diode 21 which emits the wavelength of 
the excitation light directly, an apparatus can be 
realized by a further cost reduction. 
By using the two-dimensional lock-in amplifier 57, a 
fluorescence image with an excellent S/N ratio can be 
obtained. 

Fig. 3 illustrates an endoscope apparatus 71 of a third 
embodiment of this invention. In the second 
embodiment, the laser diode 2V was provided in the 
excitation light source 5 that was located outside of 
the endoscope 2. However, in this embodiment, a 
laser diode 21\ etc. are provided inside the 
endoscope 72 and the necessary power to the power 
supply circuit 73 is supplied by a laser diode power 
supply circuit 73 located outside (of the endoscope). 

[0037] 

As shown in Fig. 4, the insertion part 74 of the 
endoscope 72, the light guide 15 and the image guide 
32 are inserted like the first embodiment and an 
illumination lens 75 and an objective lens 3 1 are 
respectively arranged on the distal portion. In the 
endoscope 72, a laser diode 2 1 ' which is attached to 
the electronic cooling and heating means 24 and a 
SHG 52 and an illumination lens 76 are arranged on 
the distal portion of the insertion part 74. 

[0038] 

The laser diode 2 1 ' and the cooing and heating means 
24 are connected to a signal line 77. This signal line 
77 are inserted to a signal cable 78, which is 
branched off from the light guide cable 14, and 
respectively connected to a laser diode drive circuit 
54 and the power supply circuit 25 for the electronic 
cooling and heating means in the laser diode power 
supply circuit 73. Other structures are similar to that 
of the second embodiment and operation and effects 
are almost the same as that of the second 
embodiment. 

[0039] 

In addition, an apparatus can be structured to simply 
irradiate the excitation light having the wavelength 
that is half of the wavelength of the laser diode 2 1 ' 
by providing a laser diode 21' and a SHG 52 in the 
endoscope 72 and by supplying a drive signal from 
the outside laser diode 2 1 ' via signal line. In this 
case, there are following advantages. 



[0040] 

If the 442nm-excitation light is required, He-Cd laser 
is usually used; however, it is large and expensive. 
Thus, if this excitation light is required, because it is 
inexpensive to buy the laser diode that emits a 
882nm-laser light, the same function can be obtained 
at low cost by using a laser diode instead of a He-Cd 
laser. In addition, a laser diode can be provided in 
the distal portion of the endoscope since it can be 
made very small. 

[0041] 

Fig. 5 illustrates an endoscope apparatus 81 of a 
fourth embodiment of this invention. 
This apparatus comprises: 
a rigid endoscope 82; 

a light source device for endoscope 4 to supply 
illumination light for normal observation to the light 
guide of the rigid endoscope 82; 
an excitation light source device 5' to supply laser 
light for excitation; 

a scope holder 84 which is connected to the eyepiece 

83 of the rigid endoscope 82; 

a TV (video) camera 85 provided at the proximal end 

of the scope holder 84; and 

a display unit 86 for displaying endoscope images 

and fluorescence images. 

[0042] 

The light guide cable 14 is connected to the mouth 
piece of the light guide of the holding part 90 formed 
on the rear end of the insertion part 89 of the rigid 
endoscope 82. The light guide cable 14a which is 
branched off from the light guide cable 14 is 
connected to the light source 4 from which white 
illumination light is supplied. 

[0043] 

The laser guide cable 14a which is branched off from 
the laser guide cable 14 is connected to the excitation 
light source 5' from which excitation laser light is 
supplied. 

The white illumination light and the excitation laser 
light are transmitted by the light guide in the rigid 
endoscope 82 and then irradiated from the end face of 
the distal portion. 

[0044] 

The reflected light from the illuminated area to be 
diagnosed or fluorescence emitted by excitation light 
is formed an image via the objective lens on the distal 
part and transmitted to the rear image guide such as 
relay optical system. The image transmitted can be 
observed by the eyepiece 83 if it is a visible image. 
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[0045] 

The scope holder 84 which is connected to the 
eyepiece 83 has an arm part 84a which contains a rod 
lens and a rotatable joint part 84b for example, and it 
transmits the image transmitted to the eyepiece 83 to 
the TV (video) camera 85 that is connected to the 
proximal part of the scope holder 84. 

[0046] 

The mirror 35 retractable from an optical path by a 
plunger 37 is arranged on the incident optical path of 
this TV (video) camera 85. The light reflected by the 
mirror 35 is reflected by a second mirror 92 and a 
third mirror 93, and then projected to a CCD 96 via 
the fourth mirror 95 retractable by a plunger 94 from 
the optical path. 

[0047] 

In addition, when the above-mentioned mirrors 35 
and 95 are in the position of being retracted from the 
optical path, an image is formed on a CCD 96 via a 
filter of the filter turret 98 rotated by a motor 97 and 
an image intensifier 39. 

[0048] 

In addition, it can be structured to arrange a filter of 
the filter turret 98 in the optical path of a 
fluorescence imaging system via the motor 97 by 
operating a switch, etc. In this embodiment, a normal 
endoscope image and a fluorescence image can be 
obtained by a common CCD 96. Other structures 
have the similar effects as that of the first 
embodiment. 

[0049] 

It may also be structured to use plural laser diodes 
which have different emitting wavelengths to 
broaden the wavelength region of excitation light and 
to select the laser diode according to the wavelength 
actually required for the excitation light. 

[0050] 

In this case, a SHG may be used as required. In order 
to increase the output of light emission, it can use 
plural laser diodes, each of which emits light with 
one wavelength. Note that the foregoing 
embodiments may partially be combined with each 
other to constitute another embodiment. 

[0051] 

[Effect of the Invention] 

According to this invention described above, the 
wavelength of light irradiated can be changed by 
controlling the temperature of the semiconductor 
laser to be used for excitation light and also a filter 
means which guides fluorescence light from the 



tissue to be examined to a fluorescence imaging 
. system is provided so that a small fluorescence 
observation apparatus can be realized at low cost. 

[Brief Explanation of Drawings] 
[Fig. 1] 

a structural diagram of a fluorescence observation 
apparatus of a first embodiment of this invention. 

[Fig. 2] 

A structural diagram of a fluorescence observation 
apparatus of a second embodiment of this invention. 

[Fig. 3] 

a structural diagram of a fluorescence observation 
apparatus of a third embodiment of this invention. 

[Fig. 4] 

a diagram showing the structure of an optical system 
of the endoscope used in the example of the third 
embodiment. 

[Fig. 5] 

a structural diagram of a fluorescence observation 
apparatus of a fourth embodiment of this invention. 

[Explanation of Symbols] 

1 ...fluorescence observation apparatus 

2... endoscope 

3 ... TV (video) camera 

4... light source for endoscope 

5... excitation light source 

6.. .CCU 

7... a monitor for an endoscope image 

8... fluorescence diagnostic apparatus 

9... filter switching control means 

10... observation switching means 

11... insertion part 

13... eyepiece 

14... light guide cable 

1 4b . . . laser guide cable 

15... light guide 

17. ..lamp 

19... a light-shielding plate 
21... laser diode 

23... laser diode power source circuit 

24... electronic cooling and heating means 

25... power source circuit for electronic cooling and 

heating means 

26... control means 

35... mirror 

36, 41. ..CCD 

3 8... filter turret 

39... image intensifier 
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1 . Fluorescence observation apparatus 

3. TV camera 

8. Fluorescence diagnostic apparatus 

9. Filter switching control means 

10. Observation switching means 
16. Lamp light source 

23. LD light source 

24. Electronic cooling/heating means 

25. Light source for electronic cooling/heating means 

26. Control means 
37. Plunger 

53. Timing controller 

54. LD drive 

55. Driver 

62a. First frame memory 

62b. Second frame memory 

63. Multiplexer 

64. Differential circuit 

65. Integration circuit 



[Fig. 3] 



[Fig. 5] 
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TV camera 

4. Light source apparatus for endoscope 

7. Monitor 

9. Filter switching control means 

10. Observation switching means 

25. Light source for electronic cooling/heating means 

27. Control means 

53. Timing controller 

54. LD drive 

56. Fluorescence diagnostic apparatus 



4. Light source apparatus for endoscope 

5\ Excitation light source apparatus 

86. Display unit for endoscope and fluorescence images 



[Fig. 4] 
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[ft^Xfi^^l W ii Susumulto 

(57) [££)] (57)[SUMMARY] 

[OBJECT] 

'hS!Kfc&UMB;ffi8Hfc"C#3:£}fe Provide the fluorescent observation apparatus 

ttH^§i!£:St#H"'5 d <k 0 which can be done a size-reduction and a 

lowering of cost. 

[#fifc] [SUMMARY OF THE INVENTION] 

l"—- K2 1 The variable setup of the wavelength of the 

ti%> V — J f%(D^.^^:Ml-^ laser radiation which emits light by the laser 

M • 4 4:41* UTS* diode 21 can be carried out by controlling a 

fWffliSrtT 5 - t \z. X <0 ^I^Wife temperature through an electronic cooling and 

T*#, jKft* 5 **5^5tSrJsllje heating means 24. 

~C# -5 <t 3 t ^{c, While enabling it to excite the fluorescence 

lfiltW*»e>©^ftf±l*!ffi&2© from which a wavelength differs, the 

^ —^334 K 3 2 &r:ft LTT fluorescence from an objective structure side is 

V*^73 fa<F>^%ffifo%\zM- guided to the fluorescent image-pick-up system 

frtis 3feSS±(-iSfi$tL-5 7 j in the TV camera 3 through the image guide 32 

&7 j ^?$)%l^&9\z£. of an endoscope 2. 

9il#^LT, S^SlfWlp The filter arranged on the optical path is 

(Di£ft,$.$:M&°J$Z\z LT^ chosen by filter switching means 9, and the 

-So fluorescent image in the case of a different 

wavelength is carried out observably. 
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1 : Fluorescent observing apparatus, 3 : TV camera, 8 : Fluorescent-diagnosis 
apparatus, 9 : Filter switching control means, 10 : Observation switching means, 
16 : Lamp Power supply, 23 : Laser-diode power supply circuit, 24 : Electronic 
cooling and heating means, 25 : Power supply circuit for Electronic cooling and 
heating means, 26 : Control means, 37 : Plunger 



[CLAIMS] 



[fS*^U [CLAIM 1] 

If ^^it^McOtz^ In the fluorescent observing apparatus which 

Ofjft1&RiytMfcFii\/^ ft&^MMk uses a semiconductor laser for the light source 

l^ildfcV^T, for excitation for a fluorescent observation, 

^i^fcu— 1F<DlB.l£&ffl@t~tZ> wavelength control means to change the 

^-b^XVs !£¥3>f£i'~1f#> wavelength of the laser radiation by which a 

buBU £ti<5 i^— if^feO^ft^r radiation is carried out from this semiconductor 
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laser by controlling temperature of a 
semiconductor laser, filter means to change 
selectively the wavelength range by which 
incidence is earned out to the fluorescent 
detector for detecting a fluorescence depending 
on the wavelength variation by above- 
mentioned wavelength control means were 
provided. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the fluorescent 
observing apparatus which controls 
temperature of a laser diode and carries out the 
variable setup of the wavelength of the light for 
excitation. 



[0 0 0 2] 



[0002] 



[PRIOR ART] 

In recent years, a medicine is injected to the 
private fluorescence from the organism, and the 
organism, and it is detected, using the 
fluorescence of the medicine as a two- 
dimensional image. 

From the fluorescent image, there is a 
technique that illness condition (for example, 
the kind and permeation range of the illness), 
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such as the denaturation of a living tissue and 
cancer, is diagnosed. 



10 0 0 3] 

<!r LTv 0iJx:(i*NADH (= = 

K) , fmn (7 7t*y^;? 

HpD (^h^f 
yV7^ y , Photofr 
in, ALA (5 — amino 
levulinic aci 

d) ft, m^<D$mm*h?) . 
Mvi&ftzMm-tz z t xm& 



[0003] 

If a light is irradiated to a living tissue, the 
fluorescence of a wavelength longer than the 
excitation light will carry out generation. 

As the fluorescent material in the organism, 
for example, there are NADH (nicotinamide 
adenine nucleotide), FMN (flavine 
mononucleotide), pyridine nucleotide, etc. 

Recently, such interactive relationship 
between endogenous substance in the living 
body and the illness becomes clear. 

Moreover, HpD (hematoporphyrin), Photofrin, 
and ALA (delta) (-amino levulinic acid) have the 
integrated property to cancer. 
The illness site can be diagnosed by injecting 
this to the living body and observing the 
fluorescence of an above-mentioned material. 



[0 0 0 4] 

& s & m n& t HBtt i- 3 - 1 # 



[0004] 

When performing an above fluorescence 
observation by the way, in general, irradiating 
the laser radiation for excitation to the 
diagnostic site which becomes objective is 
performed. 

In this case, as for the laser radiation for 
excitation, the wavelength suitable for the 
excitation is needed depending on the 
diagnostic site. 



[0 0 0 5] 



[0005] 
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[HWi^LJ:5 [PROBLEM ADDRESSED] 

M] For this reason, as laser apparatus for 

Z.(Dtc£>, £&£flffi ^—"f^Wt excitation, some lasers or the dye laser which 

LTfi^^t?} u— if , can oscillate some wavelengthes, an 

©tS$:^lT^5feii/- alexandrite laser, etc. are needed. 

7 Yy4 Y \/ if There were faults that the apparatus enlarged 

!9. mm*±m\: or became expensive. 

[0 0 0 6] [0006] 

^fc^l^fii:^ Lfc^tc^^^^ Thj s invention was made in view of the above- 

XtaZtitz h<DX\ 'l^ikRTf mentioned point carried out, and aims at 

{&ffi#Hb~Cc? ^>^^MM^W^: providing the fluorescent observing apparatus 

6 w££@#]£i~5o made a size-reduction and a lowering of cost. 

[0 0 0 7] [0007] 



[W:m*ffi&:1rZ>tz£><D^$k}3 [A SOLUTION OF THE INVENTION and an 

effect] 

^^^X^t^r^i^U— if in the fluorescent observing apparatus which 

W^<Ktzfo(DW)&ffi%Wk\^^^ uses a semiconductor laser for the light source 

S^^M^^Sl^&V^T , for excitation for a fluorescent observation in 

^^^~if ^ra^^^J^-t*^) ^ t this invention, wavelength control means to 

<£ 19 , \y if b tfci change the wavelength of the laser radiation by 

It£tl5 if^t^^S^r^x. which a radiation is carried out from this 

^WL^z^M^^b ^ fulEi&JlirfrJ semiconductor laser by controlling temperature 

$P^I&t-cfc Z>$.-$k$£ikltZfc£X of a semiconductor laser, and filter means to 

1kft%feliii~Z)tzbb(Di& : ft:lfelii change selectively the wavelength range by 

^ftf^Att £ tiS^ft^^ril^ which incidence is carried out to the fluorescent 

$$\z7gix_Z)7 >r As 9 ^IS (h detector for detecting a fluorescence depending 

vy £> ^ t X v) > 1 o<£>^*| on the wavelength variation by above- 

t^~if ^fli^k^ML^: mentioned wavelength control means are 

lt\f . If 3§±^il£:ffi provided. BY this, the wavelength area which 
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V N 53§-& J: 0 t>/J^M{t:"C#> L can be used by one semiconductor laser is 
;6^{£W£^^^"T#fcf- LTl^ extended, and it can reduce in size more than 
6 0 the case where the other laser generator is 

used. 

And implementation is made possible at a 
low cost. 

[0 0 0 8] [0008] 



[Example] 

SkT. iSS:#iLT*^© Hereafter, the Example of this invention is 

MMffil&WLVfi-t&o El 1 demonstrated with reference to a drawing. 
ft&9SlWiiW<D$kytWBt&U Diagram 1 shows the constitution of the 

<7)f#J$£:^i~o 1 \Z7jk-f1$ 1 fluorescent observing apparatus of the 1st 

H%0jro$3fe£££S 1 tt> Example of this invention. 

}JLIi2 t N w WF^USI 2 fc^tfll The fluorescent observing apparatus 1 of the 

SfeT^^fr^tl, iI^II^K.l>* 1st Example shown in Diagram 1, is composed 

&ft&&<DWtfc^®L&ffix.1tT of an endoscope 2, a TV camera 3 which is 

V# ^ 7 3 t. faWM 2 ClilS detachable to this endoscope 2, is installed, 

CD^^(Dfzfc<DMVMyt&®*7fei~ and was equipped with photographing means of 

5rtlit£ffl)fciS§i£fi4 t s ^ktft a usual observation and a fluorescent 

M^<fttzfo(Djjft>&yt%:%>£rtZ) observation, a light source device for 

Eb^ffi^feMiSsfi 5 ir, TV*^ endoscopes 4 which supplies the illumination 

73 i ScM £ fri, M^<D BWfe&L light for a usual observation to an endoscope 2, 

St^t? 9 C CU 6 £ N a light source device for excitation 5 which 

U 6 0>tttfj J: 9 l*3$^M& carries out generation of the excitation light for 

£:^^i~<5 rtlSSHfe^- — ^ 7 a fluorescent observation, and CCU6 which is 

t , TV*^73 i: 8^ $ connected with the TV camera 3 and performs 

3^&£r£fi5c"t"5f1§ -^HQiSLRtJ* a usual video process, an endoscope image 

^%^%^7FlT%^tftMW'^W monitor 7 which displays an endoscope image 

8 t, Eh&%ytWM^5 k&ME by this output signal of CCU6, a fluorescent- 

£tK S&^^ttf&DTT diagnosis apparatus 8 which displays the signal 

7 3ft<DS)feS^^Ti£/f3^ 5 processing which is connected with the TV 

7 >f Sr^J^X-S 7 camera 3 and forms a fluorescent image, and a 

&z-fflffl¥>!!k9 k. M^U^R fluorescent image, a filter change control 
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XF&%^&b %ty&Z-Z>¥a7jk : $; means 9 which switches the filter which 
ff 5MfR#Jlfe#© 1 0 tfrbffi connects with the light source device for 
fi£ £Jx <5 e excitation 5, and is used by the fluorescent 

photographing system in the TV camera 3 
depending on excitation light, and an 
observation switching means 1 0 to perform the 
indication which switches a usual observation 
and a usual fluorescent observation. 



[0 0 0 9] 

±iErtsuifc 2 \tm&<nw asb i 
i ts z<DWAm i<Dmmz 

RttfcftfcJftfMWl 2 
SftfftRi 2©^j»{iiS:»tP>nfc 
&BBftl 3 rowi 2 

€it5 7>f h#>f Kl 5#ff 



[0009] 

The above endoscope 2 consists of the long 
and slender insertion part 1 1, the operating part 
12 provided to the rear end of this insertion part 
11, the eye-piece part 13 provided to the rear 
end of this operating part 12, and the light-guide 
cable 14 extended from this operating part 12. 
The light guide 15 which transmits an 
illumination light and excitation light in the 
insertion part 11 and the light-guide cable 14 is 
passed through. 



[0 0 10] 

:W7^ Y-tfJ Kl 5l*yJ b 
IS 4 K^-^/H 4^T'2* 

Y*sr-7;v 14a (DffiUltfttit 

<D7>7°mMM& 1 6^b©t 
UXftyt+ZJls-fl 7 © fife 

U7^ htfj Kl 5(Z)^ffi(c 

1 9 fig] 1 <D =t 



[0010] 

This light guide 15 is branched to two in light- 
guide cable 14 part. 

The edge part of one light-guide cable 14a is 
connected with the light source device for 
endoscopes 4. 

And, the white light of the lamp 17 which 
emits light with the power supply from the lamp 
power supply circuit 16 in the light source 
device for an endoscope 4 is supplied to the 
end face of a light guide 15 through a 
condenser lens 18. 

In addition, in a usual observation, the 
shading board 19 is kept at the condition of 
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5 0 having evacuated as shown in Diagram 1. 

[0 0 11] [0011] 

7 4 V $4 K^— l 4 \£3s The other branched side in the light-guide cable 

ttZfttiiZtiltl&jjiti'—tftf 14 serves as laser guide cable 14b. 

4 Y'r—'ffr 1 4 b t 0 > The edge part is connected to the light source 

<DV&UftB1&RytMBW. 5 KiSS device for excitation 5. 

$c£ti<5x ^LT, liS^Tt^ And, the laser radiation from the laser diode 

3£g 5 fa(D 4 tt— K 2 21 in the light source device for excitation 5 is 

1 i)^h<DU—f%ifi^ >"r>"if condensed and irradiated by the condenser 

1^X2 2-C*3t*tt-CBRit* Iens22. 

tL£ G if^ K2 The driving of this laser diode 21 is carried 

1 tt !f ^ KWREife out with the power supply from the laser-diode 

2 3 frb<DWI&X*WW)&tlZ)o power supply circuit 23. 

[0 0 12] [0012] 

£ fc % w if ^ -< K 2 Moreover, electronic cooling and heating 

1 dfiHrf-^SP • An?JL^& 2 4 means 24 makes the synizesis etc. to this laser 
#gNM£LTE 5 ttttTfc 9 , diode 21, and it has attached to it. 

• flnfi^&2 4fi The driving of this electronic cooling and 

fiE^ Jfrip • JlDffl¥S^*SlHlgS heating means 24 is carried out with the power 

2 SfrbtDMMX'MWj&frlZo supply from the power supply circuit for 

f ^ KH^EES 2 3 electronic cooling and heating means 25. 

t • aPfi^SUBWKIel The laser-diode power supply circuit 23 and the 

E§2 5 ttMftl^® 2 6 £S&H££ power supply circuit for electronic cooling and 

Z<Dffl'M^$8i2 6(cj:oT heating means 25 are connected with control 

W$£tlZ>o means 26. 

It controls by this control means 26. 

[0 0 13] [0013] 

Z<DW0^%k2 6fiEI^LfcV^ This control means 26 is connected with 

^S3l^^H^^S:i:S^^ti> wavelength-selection indication means not to 

wtD^ftStR^^F^^^^f^t illustrate. If this wavelength-selection indication 

TS&^Tt^xSS^il^fB^^rtf means is operated and the choice indication of 

0 fflffl^&liM$lfm7F&ti the wavelength of excitation light is performed, 

fcj^fitru— if tf^Jr— K2 1 control means will control temperature of a 
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£r3§)fc£-fr5 <£ 9 Kiflrf-JftiP • laser diode 21 at the wavelength that it chose 

jjn?m^lx2 4 ^Lti^- if # and indicated, through electronic cooling and 

-< K 2 1 (7)?a^ £: r&j^"t~ heating means 24 so that a laser diode 21 may 

50 emits light. 

[0 0 14] [0014] 

fUtfffll^S: 2 6 fifllx-fiigTF Control means 26 reads the target temperature 

V N ROM^(cf5^^ti/c \y— if which corresponds wavelength information as 

& 4 K 2 1 <D$£yt$.fk t fi an address signal for example, from information 

H:£ WKKSif ^^bifclMfSS: on relationship between the light-emission 

T Y^Mt ^rt LX^fJt^ 5 @ wavelength of the laser diode 21 and the 

^fiSSrirc^fctiU — :fr^l^tf> temperature which were recorded by ROM 

u-if *V K 2 1 <DrSS£ which is not illustrated. 

On the one hand, it is based on the output of 

<D{tijj $:M?$\z. LT, BUr&lt: the temperature sensor which is not illustrated 

t-lx£1~5^^lc;&nfH~^t/$> but detects temperature of the actual laser 

*»1-^#*>«:£1"«*rU * diode 21. 

(D^JifO^, m^ip • #n?£^ First, it decides whether it should heat or cool 

51 2 4©ft^XteAnfil&f£ Srt? when setting it as target temperature. The 
fr-frT @ t — iH"<5 J: 9 control which sets and keeps the laser diode 21 
\z.7 Y'<y ^ftUW^— T^T? at target temperature by the feedback control 

If^-Yd"— K2 l^ri^fi loop so that cooling or heating operation of 
Slci&^lt&^S^J^^rtT electronic cooling and heating means 24 may 

be performed and it may be in agreement with 
target temperature is performed after the 
judgment. 

[0 0 15] [0015] 

£ fc, rfrH£p^l& 2 6 \$7 a Moreover, as for control means 26, filter change 

MiMi¥S9tt)iI^ control means 9 is connected. When the 

fri, ^Sil^fa^^^^H)^^ fluorescent wavelength which emits light by the 

(D$.&m$l¥*7Ft&^s ^(Dfa excitation light of the wavelength with the 

-fkftfibi&ytfc X 9 $£yt~tZ>1&yt wavelength-selection indication of the excitation 

<D$£jkfc$£ik~t : b j §'a \^liikyt light of wavelength-selection indication means 

(D&fkfDM^IraTF&Tf 0 Z varies, it is set as that which permeates the 

<D7j /i> ffl'M^Si 9 £ wavelength of an above fluorescence 
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LT^3tiftfc^©#*&±l£M: selectively on the optical path of a fluorescent 
±fE£fttf)ftg &m$L&) photographing system, through this filter 

-f~<5 h<DlZ-%zfc&ti& £ oltZL change control means 9, when the choice 

TV^<5 (&x$1rZ)^:~? 4 2 \z indication of a fluorescent wavelength is 

ct07>f/^?-Usy h38i performed. (Rotating the filter turret 38 by the 

HOIS t> 3tS&±t-IB^^^S 7 motor 42 mentioned later. The filter arranged on 

4 As 9 Ji1Ei&3fe©&JI£jltiR the optical path is set as that which permeates 

Wfc3ifli"3fcrotwR3ii£;ft, the wavelength of an above fluorescence 

5) o selectively.) 

[0 0 16] [0016] 

£ fc> d <7)$£JBSiRJIi^#Ifero Moreover, means to choose or indicate the kind 

jXtetyltZ^ ^%^M<D^M^$: of fluorescent observation etc. is provided 

lliR^tfijf^'f S^ffeSrf&tt, instead of this wavelength-selection indication 

r(Z5^©^b^SJ051WS:fT means. 

9ltl3:J;^ ffilfflJ^S 2 6 W: By choosing a fluorescence agent from this 

^(Dl&ytfflX*— jRWl^ttffl^tl means, control means 26 reads out the 

5^:)tll^^26^:^JSj^7t?r^J wavelength of the laser radiation which excites 

^fat£j5bS$-fr5 i'— IfftOift efficiently the excitation light of the wavelength 

ftSrROM^F^^Sc^tb U of the fluorescent observation used in general 

^^(DM^tH Ltz&Mfrb (R by the fluorescence agent from ROM etc. 

OMft X *9 ) *j"J&i~5 SflTm And it also obtains the target temperature which 

-t0>lH»£ifc5 corresponds (by ROM etc.), from the 

J: 5 ^ K2 lO wavelength of readout. 

lEL&fflffl&Tf 5 £ While performing the temperature control of a 

^tf>ifcil£SJR#jU:2iiS"t'5 7 laser diode 21 so that it may become the target 

4As$^^%%^%<n%%^L\Z. temperature, it may control filter switching 

SEAM" 5 <£ 9 >f /^^^O^^ means 9 so that the filter which permeates the 

© 9 Sr^J^li"5 <fc 5 LT ft wavelength of a fluorescent observation 

\\ selectively, may be arranged on the optical path 

of a fluorescent photographing system. 

[0 0 17] [0017] 

r <D X o 1 MMMXlt, ys In this way, in the 1st Example, by providing 

— sf~ K2 1 Ti^Ii^Tt the wavelength control system which controls 

b\*X^%1r%^—^%<nWL^k the wavelength of the laser radiation which 
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<DWJg %W®-$- <5 St^ffrJ^) emits light as excitation light from a laser diode 

Wfc$:W!.rtZ>^ bfc£ 9 , B>& 21 the temperature, the variable setup of the 

3te<08*$rpr3EK£-c#*J:5 filter of filter means for the fluorescent 

l£"f"<5 b &\z\ s b LXHx observation in the side of photographing means 

fe^tifrfeMl^lfc CTifH^^IS: selectively depending on the wavelength set up 

MX*(D%;%:W.&(Dtzib<D7 4 jv as excitation light, while it makes the variable 

^So^-f-A'^SraSWtyw'pr setup of the wavelength of excitation light 

fStx^-Cl? 5 «fc o \z LTi^<5 c possible. The above-mentioned has been the 

b&W&kkvX^Z. feature. 

[0 0 18] [0018] 

±IE7f" btfj Y / t—~?j\' 1 4 The radiation of the illumination light or the 

WlflAS 1 lrt©7^ h # excitation light transmitted by the light guide 15 

4 b'l 5X-fcT££intzmvftytX in the above light-guide cable 14 and the 

feEbtsLytfeW Af|5 1 1 <£>3fcS£R insertion part 1 1 is carried out from the end face 

ffl!<BSS®a»£>ttil#$iV ^$r£B by the side of the point of an insertion part 1 1 . 

{i^SrfiSP^i-So ^^r^MMO^ The diagnostic site etc. is illuminated. 

h (DKHytXfcMh&ytte ftiffiU The reflected light or the excitation light from 

tf>ft&&{cl5i 9 tttt btitcttyn a diagnostic site side is an image the bind to the 

uyX 3 1 •oX : t<DMM>f£ end surface of the image guide 32 arranged on 

^MlM&fitzJ *— f JU4 K3 the focal plane with the objective lens 31 

2 <n%V&WtZ.'&tcfe&* attached to the observation port of a point. 

[0 0 19] [0019] 

LT\ >f t—itjfj K 3 2 fc And, the image guide 32 transmits to the end 

«to-C^8I§|5 1 3{|iJcoS®{c:{e face by the side of the eye-piece part 13, and, 

j££}x, Bf*M$\%<DWi'a Mfi in the case of a white illumination light, it can 

u>-X 3 3 LT^iagT* observe through an eyepiece 33 with the naked 

mMX^Z> 0 ~<D^Bg£|5l3(c eye. 

TV*^7 3«^fcI^ When the TV camera 3 is installed in this 

Uifi, £Hfe u-^X 3 4 , ftS§± eye-piece part 13, the image transmitted by the 

£>5 7— 3 5£r?>LT-<y— image guide 32 through the image-formation 

K 3 2 'TH£i££;ft£:^^1S lens 34 and the mirror 35 on an optical path is 

^M^f-b LTO^ilx-fiC CD 3 formed on for example, CCD36 as 

6 tC&H&^itSo photographing element. 
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[0 0 2 0] 

H^Hf^t LTflCCD 

fcffi^Sftafcro-c-fc^ s i 
t (#ti«b7^^) , 

CMD (Charge Mod 
ulation Devic 
e) , MOS^-f^Wf 



[0020] 

In addition, as an photographing element, it is 
not limited to CCD, but photographing elements 
such as SIT (static induction transistor), CMD 
(Charge Modulation Device), and MOS type etc. 
may be used. 



[00 2 1] 

3 7 xMMx^-t x o \z.% 
X3 4 03tK±fciB«*ixfc7 

-f^^-l/y h 3 8CD-7^/U 

• >f yfy->77^73 9 & 
jrLXCCD4 1 

5o H 1 ©Ai!lTf*"t-3tlStt* 

itWVX3 4, 5 7-3 5, 
C C D 3 6 tmft&tktoWM&k 



[0021] 

When the above mirror 35 is evacuated, for 
example, from an optical path with a plunger 37 
as shown by a dotted line, It image-forms on 
CCD41 through the image-formation lens 34, 
the filter of the filter turret 38 which is arranged 
on the optical path of this image-formation lens 
34, and the image * intensifier 39 which 
amplifies a feeble light. 

The optical path shown by the dotted line of a 
diagram 1 turns into the optical path of a 
fluorescent photographing system. 

On the one hand, the image-formation lens 
34 which is shown by a continuous line and 
which was arranged on the optical path, the 
mirror 35, and CCD36 usually form 
photographing system of the observation. 



[0 0 2 2] 



[0022] 

As for the above filter turret 38, some filters 
whose permeation region respectively differs is 
attached in the circumferential direction of a 
disc. 

By the motor 42 as filter turret driving means, 
the choice setup of the one filter arranged on 
the optical path can be carried out. 
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[0 0 2 3] 

i 9 \*mm$}&^& i o <ow($ 
\z. i o l x^ib $ ti5o 

o£ 19 , 1 0 {Cljo 

sfc, 57-35 ii*tti 9 

tt«"CO* Wlfcift* C C D 3 6 
lOttfcStL, :©CCD36T' 

a* c c u 6 -cat $ tit * 
**$*i3o 0*0, ii#©F*im 



[0023] 

A mirror 35 in the TV camera 3 and a shading 
board 19 in the light source device for 
endoscopes 4 interlock by operation of 
observation switching means 10 and are driven. 
In other words, operation of the usual 
observation switch in observation switching 
means 10 sets a mirror 35 and the shading 
board 19 to the condition which shows as the 
continuous line of Diagram 1. The 
photographed-object image in the condition of 
having illuminated with the white illumination 
light is image-formed on CCD36. The signal 
processing of the usual endoscope image by 
which the photoelectric conversion was carried 
out on this CCD36 is carried out on CCU6. The 
conversion is carried out to a video signal 
displayable to a monitor. 
It displays on the endoscope image monitor 

7. 

In other words, a usual endoscope image can 
observe with the endoscope image monitor 7. 



[0 0 2 4] 

— 1 0 tdfctt 

ts ^7-35 bTBHti&l 914 

U y Y 3 8<D7JJU?, — 
*y • -f yfi / v'7 7^73 9 £ 
iMTCCD4 1 \z&&L£ti s 

:©ccd4 i xytm^&zti 



[0024] 

On the one hand, operation of the fluorescent 
observation switch in observation switching 
means 10 sets a mirror 35 and the shading 
board 19 into the condition which shows by the 
dotted line of Diagram 1. The image by the 
fluorescence in the condition of having 
illuminated by excitation light is formed on 
CCD41 through the filter of the filter turret 38, 
and the image * intensifier 39. 
The signal processing of the fluorescent image 
by which the photoelectric conversion was 
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it^m^X'it WmZti, carried out on this CCD41 is carried out in the 

Z.<D^.^MW^W^ F*5 9 signal-processing circuit in the fluorescent- 

\zM.7?- £ ti5 0 diagnosis apparatus 8. 

The monitor in this fluorescent-diagnosis 
apparatus 8 displays. 

[0 0 2 5] [0025] 

Z-<D% 1 Xttftllc iJxff, 1/— According to this 1st Example, since 

K2 1 <Dm&&ffl'M temperature of a laser diode 21 is controlled 

LT> ^ <D$£yti~ Z> v—f%<n and it can carry out the variable setup of the 

feSSr'sn^^'Ct 5 J: o (c L wavelength of the laser radiation which emits 

X^^^><DX\ 1 oco U'— if & 4 light, the large wavelength range can cover by 

3— K 2 1 K J; <9 % j£l ^ £f& the one laser diode 21 . 

[0 0 2 6] [0026] 

CW^-a^ if y^T^"— K 2 In this case, a laser diode 21 is made very 

Hl^C/MtttiL, « small. 

•T-JftiP • Ma^lx 2 4 VhSlc: And, electronic cooling and heating means 24 

"C^s L^t> u — • f & -< "t— K can also be made small. 

2 lco^3£:fcfi/h£<T*#5<£> And since the thermal capacity of a laser 

-C/hMtf)*^*)] • flRffi^S 2 diode 21 is made small, it can set an arbitrary 

4MJ; V) 0^iz.!AV^MXHM temperature in an extremely wide range, by a 

<DiHL§t\z.WtfeX*i* <5 ^. t small-sized electronic cooling and heating 

"9, !8^i-5&*fcJK«Bffl{-pr means 24. 

<5 ^ i: (cfcSo t*Eo"C\ The wavelength which emits light can also be 

u-f*ro*iO if ^ varied broadly. 

S£;&il<!:i~2> d t , jS>^ Therefore, large-sized laser apparatuses, 

fafflcoJEv \ ^o/hMcDJSb^jfc such as a dye laser, are not needed. 

31 V — if £m£r^3S"C# A widely applicable and small laser apparatus 

<5 0 for excitation-light generation is realizable. 

[0 0 2 7] [0027] 

$ bfcU ^jf^GD^Sfg^ Furthermore, the filter turret 38 to which some 

z_tzT y 3 tcii, ififr<Z) filters were attached is provided for the TV 

7 4 si'f&'&'O ttlf ■< camera 3 equipped with function of a 
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As 9 $ — \s y V 3 8 fcWtttXfo fluorescent photographing system. 

9 > 7 4 fr#$}®M$i^WL 9 £ Since the choice setup of the filter arranged 

^LT3feK±lc:iBa$tL5 7>f on the optical path through filter switching 

£ril#^:£~e# 5 «t 5 L choice means 9 is carried out, the filter which 

Tfc5©T\ permeates selectively the fluorescent 

3t©&S£ii^ft(::2iiii"t~5 7 wavelength at which light actually is emitted can 

-Y £3fci&±fwi$3: LT^3fc be set up on the optical path, and a fluorescent 

H^Srff? w t ^"C^5 0 observation can be performed. 

^<DMM&lT*teM%W>&b1kyt Moreover, this Example can perform the 

W£h%ffiW*t£tyfe^&ftXfi usual observation and a fluorescent 

9lti s t#5e observation by simple change operation. 

[0 0 2 8] [0028] 

HI 1 -Cliu— 1f3t*fii^ h addition, laser guide cable 14b which 

U'— if K^-^/H4 transmits a laser radiation in Diagram 1 is 

bfiy^f K^"— ^VH 4 converged in the middle of light-guide cable 

a t&*PT*&mLX\t^l)K u 14a. 

— 1f3te&feiiH~5#'< K^"— 7" However, the guide cable which transmits a 

^£HBW3te£GH2H" 57 h# laser radiation may be separated from the light 

^ Kl 5 (b^PSLTlxttS <£ 9 guide 15 which transmits an illumination light, 

KiLTfcfiv\> f*I*Iif<£> and may be provided. 

LT-t^f t Moreover, a laser guide may be passed 

^^/urttc if KSrJfii through into the channel using the channel of 

L X fc Jl V \ an endoscope. 

[0 0 2 9] [0029] 

H2tt*3KW»IB2 3lffiflfl03* Diagram 2 shows the fluorescent observing 

%MM^kWo 1 £r^~f"o apparatus 51 of the second Example of this 

2mmmxitmmm^tmmm invention. 

5' ]ft<D U~ if jfsf K 2 In this second Example, secondary higher- 

1' (DftuC: 2^i^I^^^^^^ harmonics generation element (it is almost 

y K • y 9 - is described as below second * harmonic * 

Is"— 9 • "f'^'i 7. ; J^TS generator * device;SHG) 52 is arranged in front 

HGtmttZ) 5 2#EB£ of laser-diode 2V in light-source-device for 

tis \s— J ?¥4*—Y2\' <D excitations'. 

if %<D 2 tfcilifBSu «9 It is made to output the laser radiation of the 
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wavelength of secondary higher harmonicss of 
the laser radiation of laser-diode 21', i.e., 1/2 of 
the wavelength. 

This laser-diode 21' is a laser diode which 
emits light in the laser radiation of long 
wavelengths, such as an infrared region. 

The laser radiation which made the 
wavelength 1/2 becomes the wavelength of the 
light for excitation. 



[0 0 3 0] 

±EU— tf^*- K2 1' fi 
if *V KKftEIte 5 4 J: 

JWPttl/ftl 0 0 S) (CE 



[0030] 

It is made to carry out the blinking light emission 
of above laser-diode 21' by the laser-diode 
driving circuit 54 which outputs a pulse driving 
current according to the control pulse from the 
timing controller 53 at a pulse target (for 
example, pulse cycle P 1/number 100 S). 



[0 0 3 1] 

*lH«M»JK:*5tt5TV 
y 3F*l<7M^ — i? - 
^77^7 3 9&^-f5r £ 
ft < , CCD4 1C8 

^£ft£ 0 rc75TV^^73F^l 
CDC C D 3 6 % 4 1litMh 
K9>T'<5 5, 5 6 f£<fc 9KKi 
£*L5 0 ro^-a-, CCD 3 6 

-77 CCD 4 lti/"«y^«»jP 
0 2{£T*iMi!>£tK mfcX'** 



[0031] 

Moreover, a fluorescent image is image-formed 
by CCD41 , without via the image * intensifier 39 
in the TV camera 3 in the 1st Example. 

The CCD 36 and 41 in this TV camera 3 is 
respectively driven by drivers 55 and 56. 
In this case, as for CCD36, the reading cycle of 
1 frame is driven, for example, by 1/30S. 

On the one hand, the driving of CCD41 is 
carried out by the double of pulse cycle P. The 
photographing signal of CCD41 when an 
excitation-light pulse is output and when it not 
be output. 

Furthermore the fluorescent-diagnosis 
apparatus 57 in this Example consists of a two- 
dimensional lock-in amp 58, CCU59, and a 
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<o9mm\z. zikft&mmm monitor 60. 

7°5 8 CCU 5 9 
^6 0H^M$W„ 



[0 0 3 2] 

ffjf£CCD4 1 OWMtftf 

^m^e 1 t % iuis^^ 

=ty hc-7 5 3 £13*1! U 1/ 

1 7 U — A> ^E- LI 62aJ:i2 
71/-A^U 6 2 bKl#tt3 
•7/^7°Ui7f-6 3 $17 
U-A^^y 62at|27U 
-A^U 6 2 b©Itr-^ 

^ir/W5M#[H]S§6 4 / 
«#H]&§6 5 £fl»fcj5&5 0 



[0032] 

The two-dimensional lock-in amp 57 consists of 
A/D converter 61 which carries out conversion 
of the above-mentioned output signal of CCD41 
to digital data, the multiplexer 63 which 
synchronizes with the above-mentioned timing 
controller 53 and divides each image data into 
1st frame-memory 62a and second frame- 
memory 62b for every frameaccording to blink 
and non-blink of a laser diode 52, the 
differential circuit 64 which asks for the 
difference of the image data of 1st frame- 
memory 62a and second frame-memory 62b, 
and cancels a part for a noise, and the 
integration circuit 65 which amplifies in terms of 
an accumulation by integrating the image data 
with which the noise was cancelled, 
(corresponding pixel part repeated and added). 



[0 0 3 3] 

titemmr*-? £M#H]S§ 6 4 
(Dm t ttlc&Hffitt J 4 XrfLft 



[0033] 

In this two-dimensional lock-in amp 57, the 
noise component irrelevant to this blink and 
non-blink can be sharply reduced, by 
differential-processing of the image data 
respectively photographed by blink and non- 
blink of a laser diode 52 in the differential circuit 
64. 

Moreover influence of 1/f noise which 
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<D9£W&1&$LT?<* * becomes remarkable on a low frequency can 

6 5 Vft&Wkm+Z w t \z be reduced. 

J:^, ^^fcS/NWiSiiySbfc Furthermore by integral processing by the 

SHfex — 9 £r£j$;"CcF 5o integration circuit 65, the fluorescent image 

data with very high S/N are generable. 

[0 0 3 4] [0034] 

ft*s, r <Z)f*#lE]& 6 5 \c <fc 5 In addition, it makes the image data of 1/30S by 

IH^HBfJilwJ: 9 x 1/3 0 S the integral process by this integration circuit 

Mfc^— 0**L^ 65. 

D/A^^^T^T-^n ^Ij^jf After carrying out conversion to an analog 

C C U 5 9 image signal with D / A converter not illustrated, 

3 :©CCU59T it is input into CCU59. 

S^fftftWH&fl 7§-f^i£^£ti^ It is converted to a standard video signal by his 

*~9 6 0tSM«$ CCU59. 

ti&o A fluorescent image is displayed with a 

monitor 60. 



[0 0 3 5] [0035] 

^(Dl&Ly u — ^fy 4 ir— K 2 In addition, it controls to become the 

1 ' ©Jfl£&£RfcatfSiK# wavelength of the double of the excitation light 

(D 2 ftOSlC* 5 £ 5 fcSlftl which actually desire the temperature of laser- 

Lfc<9, !W^07^;^S:i diode 21'. 

^"fS^TfeW&glCJ^ CTiiJR Moreover, the constitution which carries out a 

i8£i"5flffi5c^fi^ 1 %MMt choice setup depending on the fluorescent 

lR]$c"Cfc<5o wavelength which observes the filter of 

photographing system is the same as that of the 

1st Example. 

[0 0 3 6] [0036] 

w<D^2HJte0Ji££jlfif, tt^ According to this second Example, instead of 

afi#Oft*-?£3te1-5 If the laser diode 21 which emits light on the 

¥4 it— K2 1 <DiXt>V 2 wavelength of direct excitation light, a 

f^co&ft t ftSJIV^ftOD reasonable laser-diode 21' which produces the 

if^£?S£^5{£W&W u— if laser radiation of a long wavelength which 

K2 1' £ becomes the wavelength of a double can be 
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*st?# 5<£>T\ $ b\cfe=ix h used. Therefore, it is furthermore realizable by 

5„ £fc, 2<^7to being inexpensive. 
y # 4 yT >zf 5 7^r^v^r Moreover, the fluorescent image with very 

S/N<D&1^ sufficient S/N is obtained by using the two- 

^ftHHtam^tiSo IH3fi^: dimensional lock-in amp 57. 
WM<DWi 3 ^iS^iJcort^^^M Diagram 3 shows the endoscope apparatus 

7 1 &7F-f- 0 ^ 2 HM^J-Cfirt 71 of the 3rd Example of this invention. 
IBM 2 <DftU(D1§}1&Rytffi&fc In the second Example, laser-diode 21' etc. 

5 fyiz. u— if ir— K 2 1' was provided in the light source device for 

^Srtxtt r. ©3fcife0!l"ef4 excitation 5 of the outside of an endoscope 2. 
rtflMK 7 2 rtirUlc u— if y >f However, in this Example, laser-diode 21' etc. 

— K 2 1 ' 48t&Ktt, fl-SfB© u is provided to endoscope 72 inside. 
— if Jr— K^^IhISS 7 3frb It is made to supply a required power supply 

Z> <£ 9 Id L from the external laser-diode power supply 

TV^o circuit 73. 

[0 0 3 7] [0037] 

M 4 {ct>^i"«t p w tDF^i^^ As shown also in Diagram 4, in the insertion 

7 2 <75#AS1S 7 4 rtfciafc 1 ^ part 74 of this endoscope 72, a light guide 15 

t ffiWz 7 << V H 4 K 1 5 and the image guide 32 are passed through like 

k<< K3 2 kftWM. the 1st Example. The illumination lens 75 and 

£ ti. 9c$aWzt£?&Bft ui/X 7 the objective lens 31 are respectively arranged 

5 i«*i/yX3 1 b&Zin? by the point. 

;hJBfi$;h/CV*5 0 rortll^ In this endoscope 72, laser-diode 21' 

7 2"Cf££ b(c > #ApI5 7 4 CO attached in the electronic cooling and heating 

3fciSS8K:, M+ftiM • APfi.^ means 24, and SHG52 and the illumination lens 

2 4 Id&i? H\f btitc v— if y 76 are further arranged at the point of an 

^t-K2l' k, SHG52 insertion part 74. 

t mm i/^x7 6 t&mmzti 

[0 0 3 8] [0038] 

i^— if V -i Jr— K 2 1 ' tH^f Laser-diode 21' and the electronic cooling and 

• 2)PrU#^: 2 4 fift-^i 7 heating means 24 are connected with a signal 

7 kfeWcZtl, r coif 7 7 line 77. 

Ii7-f h#^f K.y— //H 4/$> This signal line 77 is passed through in the 
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bfti&Zfrifcim^rtr—T'si' 7 8 inside of the signal cable 78 branched from the 

rt«:#ii$;ft, V— if^*— K light-guide cable 14. 

H^[h]S§ 7 3 <D u—fy K It respectively connects with the laser-diode 

mW}\*l&5 4 irS^ftiP • *P?a driving circuit 54 of the laser-diode power 

^SffiSJSlHlK 2 5 M^rti-t'ti supply circuit 73 and the power supply circuit for 

tiSo ^^ftilfi^ 2 ^#5 the electronic cooling and heating means 25. 

£ PSIroSfiKTfc 0 , -t©f^ The others are the similar constitution as the 

fflSft*fc^2Hi£^Jt«ra« second Example. 

"CfoSo The effect is the same as that of the second 

Example almost. 

[0 0 3 9] [0039] 

ft*5, rta*7 2^{CU-ify In addition, laser-diode 21' and SHG52 are 

A K 2 1 ' &tF S H G 5 2 accommodated in an endoscope 72. It is made 

£ri&7^L, ft f^^lt to supply a driving signal from external laser- 

if*^;*--K2 1' fc:#U 0> diode 21' to laser-diode 21' through a signal 

WOl^-if^ K2 1' line. 

hWW)\m 77 £r#t$H~<5 X o \Z- L It is only made to carry out the radiation of the 

X, ^tu — 1fy>f^"— K2 excitation light of the wavelength of 1/2 of 

1' © l/2(Z)^gc7)Mj^7fe^ laser-diode 21'. 

fcti#tT°t 5 cfc 3 tLTt)iV\ Also in this case there are the following 

r©#£t£kJ£ATroflJ^asfc advantages. 

[0 0 4 0] [0040] 

0»Jx.tt\ 4 4 2 nmCDlfihlisLitifi For example, although when 442 nm excitation 

. ii^fiH e — light are needed, a He-Cd laser is usually used 

C d if ^rfflV^^-n^^V^ in many cases, it is large-sized and also 

#\ MtfeSL, littfc expensive. 

5 0 ;i<Dfi&S3fc# 5 i&il#Sn\ When these excitation light are required, 

8 8 2 n m<D$£-&<D U— if since it can obtain the laser diode which emits 

tfcli"W— if ^ KfiiSflfift the laser radiation whose wavelength is 882 nm 

"C^fcS :t^T^5Wt> H at a low cost, if it uses instead of a He-Cd laser, 

e — C d if £>ftfc> *9 t^fflv^ it can materialize the same function by being 

h-em^mmZM^L inexpensive. 

X*£Z>o iZtc^ K Moreover, since a laser diode is made very 
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fi^^iC/jNM(-T'# -5CDT\ small, it can also be accommodated in the end 

®M<0%ymUfo\^®.%to-rz>^k of an endoscope. 
5. 

10 0 4 1] [0041] 

HI 5 fi^^^co^ 4 ^JS^iJcort Diagram 5 shows the endoscope apparatus 81 

8 1 %7F-f 0 Z (DMM of the 4th Example of this invention. 

0NiBH4l*9&&8 2 t » rco^ This Example is constituted of the hard 

{£.fa&§k8 2 <Dy4 Ytf4 K(c endoscope 82, the light source device for 

IfliWfcfeO.lPI^^M endoscopes 4 which supplies the illumination 

i"6 fo&^RJtWMW. 4 fifo light for a usual observation to the light guide of 

i'— if^^r^oi" Sli&ffi this hard endoscope 82, the light-source-device 

%MU9.5' 3M4rt&flfc8 5* for excitation which supplies the laser 

2<Dm&U8 3\z&tit£tiZ>x radiation for excitation, the scope holder 84 

='— y°ft^V 8 4^ wCO^. =i connected to the eye-piece part 83 of the hard 

— -7°ft^y 8 4 coSiSH-axtt <b endoscope 82, the TV camera 85 provided to 

tifcT V* * 78 5 ^ :»T the base end of this scope holder 84, and the 

V*>78 5 iz.tt't endoscope image & fluorescence image display 

£rff o k&liZ., faffiMtf&bikft device 86 which displays an endoscope image 

O&t ^r^Tjk-t &^7c and a fluorescent image while performing the 

&.^tf$£\B.8 6 t frbffi&Zfri signal processing opposing to this TV camera 

So 85. 

[0 0 4 2] [0042] 

SSttrt&&8 2(DffA&8 9<D The light-guide cable 14 is connected to the 

&$fc7Kfifc£ftfc$E8tfl$9 0<D light-guide mouthpiece of the holding part 90 

7 4 Y134 Y*u&\L\%y A b # formed on the rear end of the insertion part 89 

4 Vr—rfjvx 4d>Sc^$tt> of the hard endoscope 82. One light-guide 

j£ 4" "C^-ii^ £ ti tc—ii <Dy 4 Y cable 14a branched on the way is connected to 

■ff^ p/r— -f j\, 14a fefa&M the light source device for endoscopes 4. 

ffl3teSS3£fi4K:gSi££*L, z<D A white illumination light is supplied from this 

ytUmW* t»h light source device 4. 

[0 0 4 3] [0043] 

Z(Dy4 Y3J4 K^-^H 4 Branched laser guide cable 14b in this light- 
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Kl&H-S^H&^tifc U— if 134 guide cable 14 is connected to light-source- 

Y*r—~7fr 14b \tm&m%M device 5' for excitation. 

S15' M^c^tu ^<D%M This light-source-device 5' supplies the laser 

^15' ttm&Mii"-' !F#«rffc radiation for excitation. 

IiH~5o 6fefii^3feX(4Iti^ffi A white illumination light or the laser radiation 

l^— tf 3tl4fflttrttt<R 8 2 |*JCQ for excitation is transmitted by the light guide in 

7 >f h #>f K£ <£ 9 $ tt, the hard endoscope 82. 

5teffip|MI!l<£>i$ilD /5 s t±i#t $ ti A radiation is carried out from the end face of 

5 0 the end side. 

[0 04 4] [0044] 

m.W&iitzMmMtiLX~K%£ti The fluorescence which emits light by the light 

ifc*#ttaig#fcJ:BJ&3tei-5 or the excitation light reflected by the 

1&ftlt9c%ft*$<Dft!$)\/yX'$;jY illuminated diagnostic site is image-formed 
LTiHffc £ l> ^— through the objective lens of a point. 

<£>-f ^ — *si34 VX'&jjlzfik&t It transmits back by image guides, such as a 

cFtl, fiiH$tifc^{4'5TH'^W relay optical system. In the case of a visual 

^•o^dS^IgP 8 3 image, the transmitted image can be observed 

5dih^"C't5o from the eye-piece part 83. 

[0 0 4 5] [0045] 

r (D^mU 8 3K:ga&&il/3* The scope holder 84 connected to this eye- 

z2—-f-fcjv& 8 4 f40iJ x. li* o y piece part 83 has for example, the arm part and 

Y^l'XifittM&titzT — AgR 84as by which the rod lens was incorporated, 

t 8 4 a @ibi?5E<75|IS®jg|5 and rotatable joint part 84b. 

84b^f L, &BB{ffi 8 3 ic: it transmits the image transmitted to the eye- 

te : j££tifci%. : & : t<D£i!%5\z&'j0i piece part 83 to the TV camera 85 which 

LfcT V % / y 8 5 ltZ.&T£1r connected to the base end. 

So 

[0 0 4 6] [0046] 

:«0TV*^78 5GDA#tft8§ The mirror 35 which can be evacuated by a 

±.[zi$zfy 3 7 \z. «£ 0 ii plunger 37 is arranged on the incident-light path 

m s& ft $ 7 - 3 5 # £g $ of this TV camera 85. . 

ti s :o?7-35 "C^tt $ ti The light reflected by this mirror 35 is reflected 

tcftltM 2 0^7—92,^3 by the 2nd mirror 92 and the third mirror 93. 
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CO 5 9— 9 3T*&tt£tu -? 7 It image-forms on CCD96 through the 4th 

Viz-Y 9 4 (d J; 0 ftSS-h^bi! mirror 95 which can be evacuated from on an 

4^7-9 5 Z&X optical path with a plunger 94. 

CCD 9 eicfefcSiT,*. 

[0 04 7] [0047] 

~£.tc s -hl2^ 7 — 3 5.&.LF9 5 Moreover, when the above mirrors 35 and 95 

^i^M^titc^^izit^r— 9 9 are evacuated, it image-forms on CCD96 

7 "CiHE $ ft 5 7 -fvi' * * — V through the filter of the filter turret 98 rotated by 

y F 9 8©7-f;i/^, -f * — the motor 97, and the image * intensifier 39. 

*? • ^yfy->77^ft3 9£ 

iritccD 9 6 iz&mzti 

5„ 



[0 0 4 8] 

4*5, "7 4fr9 9 — \sy h 9 8 

IWCCD9 6 £J^TiI?£cO 



[0048] 

In addition, it may arrange the filter of the filter 
turret 98 on the optical path of a fluorescent 
photographing system through a motor 97 by 
switch operation etc. 

This Example is obtained in a usual 
endoscope image and a usual fluorescent 
image using common CCD96. 

The others have the almost similar effect as 
the 1st Example. 



[0 0 4 9] 



[0049] 

In addition, in order to extend the wavelength 
area of excitation light, some laser diodes 
whose light-emission wavelength differs is 
used. 

It may be made to choose the laser diode 
used depending on the wavelength of excitation 
light which is actually needed. 



[0 0 5 0] [0050] 

wtf>»£\ SHGt&giafcC In this case, it may be made to use SHG 
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"C{£#]i"5 J; o \Z. Lt"b^l/\ depending on the need. 

^.fz^^^ttiitJ^^f <5/c£>lci. Moreover, it may be made to use the laser 

ID— (DfaMX^ytl-Z is—fy diode which emits light on an identical 

4 KSrlSSfeffiv^ X wavelength, in order to raise a light-emission 

"Ct&v\, fc*s„ ±i!!L7t^JS output multiply. 

0W&85#&W"C*&^£ , :b*"t In addition, it may combine the above- 

h &v \ mentioned Example in partial etc. 

[0 0 5 1] [0051] 



[m8<D$}%:] [EFFECT OF THE INVENTION] 

liX-kl&BR Ltz X o (d^lfil^l^ J: As explained above, according to this invention, 

M&ytlztiiRl&tiZ^ While enabling it to control temperature of the 

#1"— tfOjft^SrftiJ^lUTlgJt semiconductor laser used for excitation light, 

1~5j£ft£r"5T^~C# 5 <fc 5 fci" and to vary the wavelength which emits light, 

-5 <h*k:> %t&%&Mfflfrb<Dl£ filter means to guide the fluorescence from an 

%%&%^&7k\z-MWb\z.^< objective structure side to a fluorescent 

7 4 ^fkb £rtxf:f"CV^<5<5 r ) photographing system selectively is provided. 

X\ 'b%LX*QkW&<0&%MM?& Therefore, a small and reasonable fluorescent 

W.&'^lXc! 5 0 observing apparatus is realizable. 

[mffi<Dffimt£mW] [BRIEF EXPLANATION OF DRAWINGS] 



[ill] [FIGURE 1] 

&$&W<D$B 1 MMtiW^ftmrn The block diagram showing the constitution of 
^fi<7}f#/&£^'t~*i$cHlo the fluorescent observing apparatus of the 1st 

Example of this invention. 

[@2] [FIGURE 2] 

2H1^0f)tIi The block diagram showing the constitution of 
i^fff^^^o^rTFi" $Sj&IHo the fluorescent observing apparatus of the 

second Example of this invention. 

[El 3] [FIGURE 3] 
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3 M1&&l<D'gytM& The block diagram showing the constitution of 
^BO^Jjfc&^-fliEjcigU the fluorescent observing apparatus of the 3rd 

Example of this invention. 

IE4] [FIGURE 4] 

% 3 bti&fa&ffi Explanatory drawing showing the structure of 

(Djt^'&tDffiik Sr^i"Ui^lll 0 the optical system of an endoscope used for a 

3rd Example. 
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[FIGURE 5] 

The block diagram showing the constitution of 
the fluorescent observing apparatus of the 4th 
Example of this invention. 

[EXPLANATION OF DRAWING] 

I. .. fluorescent observing apparatus 
2... endoscope 

3... TV camera 

4... light source device for endoscopes 
5... Light source device for excitation 
6...CCU 

7... endoscope image monitor 
8... fluorescent-diagnosis apparatus 
9... filter switching control means 
10... observation switching means 

II. .. insertion part 
13... eye-piece part 
14... light-guide cable 
14b... laser guide cable 
15... light guide 

17... lamp 

19... shading board 

21... laser diode 

23... laser-diode power supply circuit 
24... electronic cooling and heating means 
25... Power supply circuit for electronic cooling 
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2 5 -MttM - flOffl^Sffl* 



4 1 •••CCD 



2 6 - 

3 5- 
3 6, 
3 8- 
3 9- 
T4T 



and heating means 

26... control means 

35... mirror 

36, 41. ..CCD 

38... filter turret 

39... image * intensifier 



[HI] 



[FIGURE 1] 




aura* 




1 : Fluorescent observing apparatus, 3 : TV camera, 8 : Fluorescent-diagnosis 
apparatus, 9 : Filter switching control means, 10 : Observation switching means, 
16 : Lamp Power supply, 23 : Laser-diode power supply circuit, 24 ; Electronic 
cooling and heating means, 25 : Power supply circuit for Electronic cooling and 
heating means, 26 : Control means, 37 : Plunger 
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[H 2 ] [FIGURE 2] 




9 : Filter switching control means, 10 : Observation switching means, 25 : Power 
supply circuit for Electronic cooling and heating means, 26 : Control means, 37 : 
Plunger, 53 : Timing controller, 54 : LD driving, 55 : Driver, 56 : Driver, 62a : The 
first frame memory, 62b : The second frame memory, 63 : Multiplexer, 
64 :Differential circuit, 65 : Integral curcuit 
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[FIGURE 4] 
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[FIGURE 3] 
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3 : TV camera, 4 : Light source device for endoscopes, 7 : monitor 9 : Filter 
switching control means, 10 : Observation switching means, 25 : Power supply 
circuit for Electronic cooling and heating means, 26 : Control means, 53 : Timing 
controller, 54 : LD driving, 55 : Driver, 56 : Driver, 57 : Fluorescence observing 
endoscope apparatus, 



99/11/18 



31/33 



(C) DERWENT 



JP7-155286-A 




99/11/18 



32/33 



(C) DERWENT 



JP7-155286-A 




DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the completeness or 
accuracy of any Derwent translation and will not be liable for any direct, indirect, 
consequential or economic loss or loss of profit resulting directly or indirectly from the 
use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English^ 

"WWW.DERWENT.CO.jp" (Japanese^ 
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